Primary care manages >90% of illnesses requiring medical services in Hong Kong, in which 9,513 registered Chinese medicine practitioners (CMPs) provide 8.2% of the consultations. This is the first study aimed to determine the morbidity pattern in different Traditional Chinese Medicine (TCM) primary care settings in Chinese population. 55,312 patients' encounters were classified by the International Classification of Primary Care-2 (ICPC-2) from 260 of CMPs. Mean patient age was 50.5 years, with more females than males (67.0% vs 33.0%). Most patients consulted CMPs for chronic (64% vs 33.7%) rather than acute conditions. Among the 30% of patients, hypertension (49.5%) or diabetes (18.5%) were the most common co-morbidity. The most common problems presenting to CMP were respiratory (24.9%), musculoskeletal complaints (22.7%), cough (11.7%), and lower back pain (6.6%). To our knowledge, this was the first study permitting direct comparison with that presenting to Western medicine (WM) primary care by ICPC-2 systems. The results confirmed the role of CMP in primary care for musculoskeletal or chronic illnesses that they may have also received conventional WM treatment. We recommend greater effort and more resources should be invested to promote interdisciplinary communication to ensure safety and synergy of TCM and WM in primary care.
, increasing from 34% in 1989 to 38.3% in 2007 9 . In Denmark, the proportion of patients who had used TCM at least once annually increased from 23% in 1987 to 43 .7% in 2007 10 . The increasing usage of TCM profoundly affects global health care services. The National Centre of Complementary and Alternative Medicine and the National Health Service have been established in the US and the United Kingdom, respectively, to allocate national budget for TCM services in primary care. Other European countries also have provided public financing for TCM 5 . In addition, the global increase in the use of TCM has initiated calls for more information regarding its function and outcomes to better guide medical resource allocation [10] [11] [12] [13] . In Hong Kong, which has a health care system similar to that of the majority of developed countries, 50-60% of the population consulted a Chinese medical practitioner (CMP) at least once in their lives, and 13.5% consulted CMPs occasionally or frequently [14] [15] [16] . Our recent population survey showed that 8.2% of primary consultations were provided by CMPs and that many patients in Hong Kong regarded CMPs as their family doctors 17 . With 9,513 registered CMPs in Hong Kong providing primary care service 18 , the importance of TCM for patients with chronic diseases has been increasing rapidly since the establishment of the Chinese Medicine Ordinance and the regulation of CMPs in 1999 19 . In response to this increasing demand, the management modalities of CMPs are evolving. For example, for added convenience, herbal medicines are available in tablet or powder forms in addition to the traditional raw herbs, and CMPs may refer patients to other specialists for further examination. However, there are wide variations in training and practice settings amongst CMPs in Hong Kong. Information on patient management by CMPs in terms of prescriptions, physical treatments (e.g., Tui-Na, cupping), preventive care, and referrals are useful for quality assurance and training of CMPs. Currently, there are no standardised postgraduate or specialty training requirements for CMPs. Moreover, it is not clear whether the characteristics of CMPs have any impact on morbidity patterns or the patients; such characteristics include undergraduate education; place of training; postgraduate training; years of clinical experience; practice setting, including affiliation with a public hospital, non-governmental organisation, or herbal shops; group or solo practice; or methods of payment.
Morbidity data are important to policy makers and researchers as it can be an indicator of complaints, conditions, and health of the population 20 . However, there is no morbidity pattern research that compares both conventional medicine and TCM by using international coding systems. To establish the platform of interdisciplinary communication, one study mapped diagnoses of functional dyspepsia between TCM and WM 21 , but the sample size was too small to provide an representative inference. Therefore, results of a large morbidity survey from the general population regarding patient encounters by CMPs could supplement those of WM and could provide a more comprehensive view regarding the prevalence of common illnesses amongst the Chinese population 22 . Furthermore, there has been an announcement of the first TCM hospital in Hong Kong by the year 2025 and discussion regarding the role of CMPs in fulfilling a primary role for medical services in an aging population, such a role includes treatment for cancer, post-stroke, and musculoskeletal pain treatment 23 . Accordingly, elucidation of the morbidity pattern of TCM in primary care could provide information on the service gaps and the needs of TCM, allowing for better planning and resource allocation of primary care in Hong Kong.
The need for TCM morbidity research has been emphasised with regards to its importance in the development of health policy 12 , professional development, clinical audit, education, and research. Morbidity surveys of TCM have been carried out in the United Kingdom, Australia, and Switzerland 11, 24, 25 . These studies found that patients consulting TCM practitioners most commonly presented with musculoskeletal disorders and tended to have more chronic and severe illnesses. Our pilot study in the TCM primary care clinic of Tung Wah Hospital in Hong Kong found a different morbidity pattern from that of WM primary care clinics 26 , but a large-scale, population-based morbidity survey is lacking to confirm the role of TCM primary care in Hong Kong.
The current study aimed to determine the overall morbidity pattern of patients from different TCM primary care settings in Hong Kong as well as to analyse morbidities based on age and sex. To the best of our knowledge, this is the first morbidity survey to determine the morbidity pattern of TCM primary care by using both WM and TCM common coding measures. The results of this study can provide useful information for the allocation of resources and changes in service utilisation.
Methods
Study design, setting, and patients. This was a cross-sectional study collecting data from all clinical encounters during the first week of every month from January 2012 to February 2013 from different CMP settings and districts in Hong Kong. The sampling frame was targeted at CMPs from TCM clinics affiliated with the Hospital Authority, universities, or registered members of the Hong Kong Chinese Medicine Practitioners Association consisting of 80% of all registered CMPs in Hong Kong. Characteristics of the CMPs are summarised in Table 1 . CMPs of this study ranged in age from 24 to 73 years old (mean 46.1), 68.5% of whom were male. Those who had acquired a TCM-related master degree comprised 38.1%, and specialists in Chinese medicine comprised 80.8%. The median number of years in practice was 7 years, and most CMPs (42%) worked in the private sector. The sex ratio and the practice characteristics of CMPs in this study resembles that of the manpower survey conducted by the Hong Kong government 27 . Sample size calculation. Sample size calculation was based on the primary objective of determining health problem/diagnosis percentages of all clinical encounters in primary care in Hong Kong. The percentages were conservatively anticipated to be 50%, with a 95% confidence interval and 0.5% maximum error. Based on these numbers, a minimum of 38,415 encounters were needed. Data from 55,312 patients from 260 CMPs were collected over four seasons, which were based on the summary of meteorological observations in Hong Kong in 2009 for monthly temperature and relative humidity as a sampling frame 28 . Therefore, about 10,000 encounters per season were included. In a service utilisation survey conducted by the corresponding author in Hong Kong 26 , each CMP had about 200 encounters per week (average 40 consultations per day); to achieve 10,000 encounters per season, this equates to 50 CMP-weeks. To account for an anticipated dropout rate of 30%, 75 CMPs were required to collect one week of data in each season to be surveyed, taking into consideration the variation in the workload among different CMPs.
Data collection.
A total of 260 CMPs recorded health problems of all clinical encounters during each data collection week. The presenting problem was coded according to the International Classification of Primary Care (ICPC)-2 29 . All completed study forms were returned to the research team after each data collection week. WM doctors coded the presenting complaints into ICPC-2 codes. A double key-in system was used to assure the quality of data entry. All data received were checked for coding, entry, cleaned, and compiled into a central Scientific RepoRts | 7: 7513 | DOI:10.1038/s41598-017-07538-5 database for analysis. All methods were carried out in compliance with the Institutional Review Board of the University of Hong Kong/ Hospital Authority Hong Kong West Cluster (HKU/HA HKW IRB) and human ethics approval for the current study was granted reference number UW 10-414. Informed consent was obtained from all CMPs for providing patients' data without any patients' identifiers. As no data that could be used to identify any patients or care providers for the database construction and informed consent of the patients was unnecessary, this was approved by the HKU/HA HKW IRB before the results were released. Therefore, it is impossible to query the data alone to identify individuals by any means. (http://www.hkuctr.com/Study/ Print/7dbba90eaa7e430d99d396f5c473eee5).
Outcome measures. Primary outcomes were (1) the presenting health problems of all clinical encounters during the study period and (2) prevalence of chronic problems. Secondary outcomes were the associations of morbidity patterns with CMP characteristics and patient sociodemographic data.
Data analysis.
Morbidities were expressed as the percent distribution of different types of ICPC-2-coded health problems and were compared with data from a previous Western medicine morbidity survey 22 . The proportion of chronic health problems and preventive care offered were expressed as the percent distribution. Logistic regression analysis was used to examine the effects of CMP background (age, sex, education background, qualification, or postgraduate training) and practice characteristics (proportion of chronic diseases encountered) on morbidity patterns. Independent variables were classified based on (1) patient demographics; (2) CMP practice characteristics, including affiliation and payment methods (out-of-pocket, insurance, employer); and (3) characteristics of CMP including age, sex, years of experience, place of TCM education, undergraduate degree in TCM, postgraduate training, and postgraduate qualifications. For each regression analysis, an unadjusted analysis was first performed followed by an analysis adjusted for health problems, demographics, and chronic morbidity. We analysed the data using SPSS 20.0, and a 95% confidence interval for each estimate and a 5% level of significance in all statistical tests.
Ethics.
Ethics approval for the current study was granted by the HKU/HA HKW IRB (UW 10-414). 
Results
CMP and patient characteristics. The demographic characteristics of 260 CMPs and 55,312 of patients are shown in Tables 1 and 2 , respectively. The mean age of the study sample was 50.5 years, which is higher than that of the general Hong Kong population (41.0 years) and patients who consulted a WM outpatient clinic (43.5 years) 22, 30 . The ratio of female to male patients (2:1) was also higher in the current study sample compared to that in the general Hong Kong population (1.2:1) 30 . Patients aged 45-64 years (36.6-38.3%) or who were female were more likely to consult CMPs in both private and public primary care settings. The majority (64%) of patients consulted CMPs for chronic illnesses; in contrast, 36% consulted WM practitioners for chronic illnesses 22 . Regarding form of payment, more than 84% of patients consulting CMP paid out-of-pocket in both public and private sectors; this was more than that in WM primary care (62%). It should be noted that the patient load of the public sector (22.2) was much higher than in the private sector (12.1), considering a similar number of daily working hours for CMPs.
Morbidities under CMP and WM care were different. Table 3 shows all health encounters recorded by the CMPs and compares it with the 2007 Hong Kong WM morbidity survey 22 . The 30 most common primary care symptoms comprised 75% of all health encounters with CMPs in Hong Kong. Based on ICPC-2 coding, the most common health problems encountered by CMPs fell under the categories of respiratory (R, 24.9%), musculoskeletal (L, 22.7%), neurological (N, 11%) and skin (S, 5.6%). The specific top three health problems were cough (R05, 11.7%), low back symptoms/complaints (L03, 6.6%), and sleep disturbance (P06, 3.8%), comprising 22.2% of all health problems. Compared to problems encountered at WM clinics, the following health problems were more frequently encountered by CMPs: general (A) (6.1% vs 4.5%), musculoskeletal (L) (22.7% vs 7.1%), neurological (N) (11.9% vs 1.6%), and female genital (X) (4% vs 2.1%). The most common general conditions encountered by CMPs were weakness (A04, 1.2%), chills (A02, 1.2%), and health main/preventive medicine (A98, 1%). Musculoskeletal complaints including problems with the low back (L03, 6.6%), knee (L15, 3%), neck (L01 2.9%), shoulder (L08, 2.4%), foot (L17, 2%), thigh (L14, 2%), and ankle (L16, 1.2%). Neurological complaints consisted of dizziness (N17, 3.2%), paralysis (N18, 2.5%), and neurological disease (1.4%). Female genital complaints consisted primarily of scanty or absent menstruation (X05, 0.9%).
Pre-existing morbidities commonly found in CMP care. Table 4 shows that 30.3% of patients consulting CMPs possessed at least one other prior chronic comorbidity. The three most common pre-existing chronic diseases were hypertension (K86, 49.5%), diabetes (T90, 18.5%), and allergic rhinitis (R97, 6.1%). Among paediatric (<15 years) and adolescent (15-24 years) patients, the most common disease was allergic rhinitis at 63.2% and 45.2%, respectively, while among young adult (25-44 years) patients, the most common was depressive disorder at 10.6%. In both adult and elderly patients, the most common were hypertension (40.5% and 67.1%, respectively) and diabetes (17.3% and 23.5%, respectively). More females patients had depressive disorders (5.6%), while more males patients had stroke/cerebrovascular accidents (6.1%). In addition, more male patients with hypertension (52.2%) were managed by CMPs. Different complaints reported by different age groups consulting CMPs compared to those consulting WM doctors. Table 5 compares common health problems by age group encountered by CMPs with those encountered by WM practitioners. In general, respiratory complaints were the most common across different age groups (9.3-23.9%), followed by skin problems (acne, 9.6%) in adolescents and musculoskeletal complaints (low back complaints) in adults and the elderly (7.1% and 8.6%, respectively). Our morbidity survey shows that CMPs managed more patients with allergic rhinitis (4.1-10.6%), paediatric patients with allergic contact dermatitis (3.5%), and adolescent patients with acne (9.6%). In addition, young adult and adult patients were more likely to visit a CMP for treatment for sleep disturbance (4.4-4.6%), as were young adult patients with scanty or absent menstruation (2.6%). For the elderly, more elderly patients reporting vertigo/ dizziness (5.1%) were managed by CMPs.
Effects of CMP characteristics on primary care morbidity patterns. Of the surveyed CMPs, 57.2% held a bachelor degree or below, while 51.2% had a master degree or higher (Table 1) . After controlling for sociodemographic data of the CMP, postgraduate or higher qualifications of CMP were associated with a higher proportion of consultations for chronic problems (71.7%; p < 0.001). The proportion of consultations associated with chronic diseases for CMPs affiliated with public hospitals was 40.4%, compared to 16.9% for CMPs affiliated with private organisations (p < 0.001). No other factors were found to relate to the trend of the morbidity pattern.
Discussion
Significance of the current study. This study highlights the importance of TCM in primary care in Hong Kong by categorising health conditions presented to CMPs according to the ICPC-2 classification system; this allows direct comparison with previous morbidity patterns presenting to practitioners of WM. This provided a better understanding regarding how TCM complements WM based on empirical data obtained in the medical records. As CMPs are often the first medical professionals that patients approach in Chinese cultures, the morbidity pattern associated with TCM should be considered for developing effective health measures in primary care. With the global concern in the use of integrative medicine in medical systems, this study helps to illustrate how the overall practice of primary care can be improved and better utilised in Hong Kong or other settings.
Sample characteristics. The study sample included more elderly and female patients when compared with the Hong Kong general population in 2013, reflecting that these groups of patients were more likely to seek TCM primary care, which was consistent with other studies 26, 31 . In addition, patients were more likely to consult CMPs for chronic illnesses, thus confirming the role of CMPs in primary care for chronic disease management. On the other hand, the majority of the Chinese population will opt for Western allopathic medicine over TCM for acute illnesses 3 . In contrast, for chronic illnesses for which conventional medicine tends to have a low treatment efficacy, patients tend to prefer TCM for treatment 3 . The Hong Kong Special Administrative Region government provides tripartite (i.e. Hospital Authority, non-governmental organisation, and university) public TCM outpatient services; however, more than 84% of patients pay for TCM services out-of-pocket, reflecting that the financial burden borne by the patients and the demand have been underestimated. Although the emerging evidences Table 4 . Co-morbidities of the five most common chronic conditions based on ICPC-2 coding, separated by age group and sex. from systematic reviews or meta-analyses confirmed the role of TCM in chronic diseases management in cancers, cardiovascular disease or asthma 7, 32, 33 , TCM is still not incorporated into conventional medical systems in countries other than China. Reinforcement of regulation and training of CMPs in Asia has formally been upheld at the university level, thus ensuring the coordination and continuity of TCM in Chinese populations 32 . By providing equal access to primary care through either TCM or WM, the incorporation of TCM in conventional medicine should be increased to facilitate better quality of care of aging populations 7, 34 . The current study illustrates that CMP is an important vehicle through which to promote primary care services. Notwithstanding, without a clear TCM or WM referral platform in Hong Kong for further clinical follow-up, the management of advanced medical condition of patients could place patients at risk and result in the medical system not being optimised 8, 35 . To facilitate interdisciplinary mutual understanding (i.e. between TCM and WM), established official regulations are needed to enhance patient care 36 .
Importance of ICPC-2 for translational research of TCM. Diagnostic classification systems such as the International Classification of Disease (ICD) or International Classification of Primary Care (ICPC) are used in most primary care studies to classify the results 13, 29, 37 . Accordingly, to create a more comprehensive view of health care service utilisation in Hong Kong, ICPC-2 coding of health problems in the TCM context of the current study is crucial for direct comparisons with these studies, such as the 2007-2008 morbidity survey of WM 22 . In fact, TCM treats syndromes/patterns that are typically described in terms that are more traditional. In facilitating communication, these syndromes are currently associated to or terms from a biomedical understanding and were found to be very crucial for effective personalised medicine 38 . Past morbidity surveys lack of information from the TCM point-of-view that could be useful for CMP practice 12 . If standardised classification of TCM diagnoses becomes common practice, this will enable collection and comparison of these data across studies, years, and countries. This study provides additive data regarding primary care from both sectors and will aid in providing better projections of the needs in the overall primary care system.
Targeted planning of primary care in Hong Kong. As shown in Table 3 , the morbidity pattern of TCM differs from that of WM 22 . Although respiratory problems ranked the highest in both TCM and WM, the proportion of respiratory problems in the TCM sample was 10% lower than that reported for WM. Moreover, the proportion of musculoskeletal problems encountered by CMPs was approximately 15% higher than in WM and was the second highest proportion of the health problems in TCM primary care services. In addition, consultation demands for general, neurological, and female genital problems were never emphasised. Although clinical trials demonstrated the effectiveness of Chinese herbal medicine or acupuncture with regards to the common cold 39 , stroke 40 , insomnia 41 , or pain management 42, 43 , it is unclear whether the qualifications of Hong Kong CMPs had equipped them to provide the best medical care to these patients. A higher standard of medical education or official specialty training are needed to uphold the quality of care to meet the demands of the morbidity pattern reported herein. With the increasing burden of the aging Hong Kong population, the prevalence of chronic conditions in terms of musculoskeletal and neurological problems will also increase. The different distributions of health problems between TCM and WM indicate that targeted planning of primary care in Hong Kong is essential to improve the quality of care, a notion supported by other groups 44 . Although our study showed a population demand on TCM, the underlying disease may not have sufficient evidence 45, 46 . Echoed with the evidence based medicine for Traditional Medicine (TM) 7, 47 , health policy makers should target and allocate resources on the disease areas that are in accordance to the CONSORT extension guidelines on TCM 48 . With the Hong Kong Government dedicated to develop evidence based TCM 8, 23, 49 , the Hong Kong hospital authority has invested on pilot programmes on cancer palliative care, stroke rehabilitation and chronic low back pain 8 . With sophisitcated data provided in this study which has never been investigated, resources should be extended to areas with the best evidence support so as to improve quality of care and safety of our primary care.
Integration of TCM in primary care in Hong Kong. Future development of integrated primary care should consider the TCM patient base and disease profile 50 . Notably, based on the morbidity pattern described herein, TCM plays a major role in providing complementary primary care services apart from WM. To prepare for the needs of an aging Hong Kong population 30 , these results suggest that future development of primary care should emphasise treating chronic health problems. Furthermore, symptom-specific treatments should be developed and targeted for the needs of different age groups and sexes. In particular, the current results illustrate that allergic rhinitis and dermatitis care should be targeted for paediatric patients or their respective care givers, as more than half of this group (56.4%) experienced these problems (Table 5) . Similarly, care for elderly patients should focus on musculoskeletal and neurological conditions, care for teenage patients should focus on skin care, and care for female teenage patients should focus on female genital and neurological care. The successful campaign of therapeutic acupuncture to treat adults with psychological distress is a good example of how TCM can help relieve the workload of WM practitioners 51 . Developing TCM-related campaigns would also likely enhance the overall knowledge of patients and their ability to communicate concurrent CAM therapies with their doctors, thereby avoiding potential misunderstandings and improving the overall health outcome. This idea has been supported by studies from other countries 52, 53 .
CMP practice characteristics and implications. As expected, Chinese herbs were the most common form of prescription in TCM. However, Chinese powders have a growing importance in TCM due to their convenience and because they can be more easily controlled for quality and dosage. In addition to physical treatments provided for the patients, CMPs also often provide lifestyle advice. A previous study found that lifestyle advice provided by CMPs, focusing on diet, exercise, and stress management, differs from that provided by WM practitioners, focusing on smoking and alcohol 54 . This again highlights the importance of CMPs in providing primary care to the Hong Kong population. The current study shows that private sector CMPs and those with more experience are more willing to give lifestyle advice and spend additional time with each patient, perhaps to maintain a better doctor-patient relationship. With the scope of chronic disease management of diabetes as well as hypertension of the aging population, the current results show that CMPs' years of clinical experience, level of education, and hours of practice per day affect the type of treatment prescribed; further studies should fully elucidate these relationships in terms of patients' enablement or empowerment in primary care 55 .
Conclusions
This was the first study to investigate morbidity patterns of CMP patients in Hong Kong using ICPC-2 coding in the primary care setting. This system of classification is effective for this patient group, as at least 75% of all health problems were captured by the 30 most common ICPC-2 classifications. Patients in TCM settings consulted mostly regarding chronic health problems, which is also true in WM settings. However, the morbidity pattern of TCM settings was different from that of WM, with more consultations on musculoskeletal, neurological, and psychological problems, but less on respiratory, cardiovascular, and endocrine problems in TCM than in WM. Standardised classification of diagnoses from CMPs will allow continued comparisons of morbidity patterns between TCM and WM over time, allowing for better understanding and planning of primary care. This study also revealed key information on the management patterns of CMPs. Chinese herbs were the most common form of treatment in TCM primary care, and the use of Chinese powders as a replacement for Chinese herbs is growing. The difference in care from CMPs from the public versus private sectors and from younger versus more experienced CMPs was also elucidated. Further studies should be conducted on the practice environments, education background, and management patterns of CMPs in Hong Kong to help standardise and optimise the quality of primary care received from CMPs across Hong Kong.
